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(57) Abstract: 

CynpocTb K3o6peTeHMa: urroa CHa6aceH Ba6opo*c anacnwHbix KOHTaKTiapyx>nnix no nepHMerpy c 
BHyrpeHReft noBepxHOCTfcjo Tpy6bi uanmerr. Mexjjy MaraeraMH pacnanoxeH cMa30TObCM cocras. MaiuKeTbi 
HMCfor f^eHTKnayio ceueKmo npo^ontHO-ro^pHpo Baanoft Tpyow npo^xurapoBaHHyH) no ce Bna^imaki m 
BfaKrrynaM noeepxHOCTb. Ha Bbicrynax waHweTbi cHa6xeHbi pe6paMH xcctkoctm. JKecrieocTb warner aa 
9THX yuacTKax paBHa sum 6onbiue kccttwjcth MamteT Ha ywacncax ena^m. 2 wi. 



Description lOnncannc H3o6perrenttH]: 



Hoo6peretme othochtch k crpoHTenbCTBy, b tjacTHOCTH r aamMTe Meranna rpy6 ot B03^eficrenH 
arpeccwBHMX cpeA, a hmchho k ycrpoflCTBaM /yiH HaHeccHKH noKpbiTuft Ha BHyTpeHHioio noBepxHOCTt> 
npo^onbHo-TXM^pnpoBaHHbix rpy6. HcnomoyeMbix b He$Tera30B0H npoMbimneHHocTsx npw pcwoirre o6ca#Hboc 
KO/IOBH. 

W3Bccrua ycraaoHKa. c noMouocbio soropoH louzm^pimecKHc Tpyou rtxJpupyioT, 3arcM no^acpraiOT 
MopMannsatpsH torsmh bmcokoh tiacTOTbi (TBM), w CMaoKy Tpy6 ocyr^ecrsJifooT a° m nocne ro^pHpoBaiam 
H, ocjih rq ro^pHpoBaHWH o4a3Ry Kpyrjibcc Tpy6 ocymecTBnHiOT roBecTHbDrfH npHeMavflt: caMOiranHBOM 
cv<a3o*raoro Marepwana, nneHMaTOuecKHM pacnbineHneM hjth noRpbienbivflf npoOKaMn, to nocne 
ro<J»pHpoBaHMH CMaoicy rpy<5 ocymecTanHioT c nouonjuo naK/ra, cwoMeHHOM b cxa3Ke h npoxjmsraaeMOM Ha 
Tpocc. 

Kpovie Toro, cropeemyio cMa3Ky. HaHeceHHyio nepeA ro$pnpoBaHHeM n oKanMHy Meranna nocne TBM, raKxe 
cneAycr ynanwTb c BByrpeHHcH noBepxHOcru Tpy6w nepeA btophhhoh cuasicoft. 

MsBecTHa TaKme ycranoBKa n/m HaneceHHH jrmarhx noKpbiBUbix MarepiflanoB Ha BHyrpeHHioio noBepxHocxb 
Tpy6 c noMonnaio nepeMeiqaKrajHxcn anacTffWbix npo6oK c MexaHiraQCRHM npxiBonoM. OHa coctoht H3 AByx 
anacrwHboc npo6oK, oAHa H3 Koxopwx noABMAHa. B npocxpaHcxBO Memny npooKaMM oajiiiBaxrr pacnexHoe 
KO jmue cTBO noKpbTBHoro Marepnana xc cxaTUU BoanyxoM, noflaBaeMbQi noA vo6yiTonnhtu RaBn&anM 0.2 - 
0,3 Mlla. nepeMemaioT npo6RH no xpyoonpoBOAy* npoorai cooAaiOT Heo6xoAHMyio KOHxaxrHyio 
pepMC THBHOCTb , a hx HapyncubiH nnaMerp BbrtSnpaioT b 3aBMcm£0CTH ot naancnstft cjRaroro B03nyxa, 
BH3K0CTH nospbiBHOTO MarepHana h BO3M0XHOCTH ocxaBneHHH nocneAHero b BHAe TOHKoro aunutoro cnon 
Ha BHyrpeHHesI noBepxHocn* Tpy6orrpo boj\ a 

pABaRO TaxHe npooKH vow MauxeTbi Henb3H ncnanb30BaTt> b rxxJrpMpoBaHHofi rpy6e, Tax Rax Her ROHTaRTa 
MaHJKeTbi co bccm nepHMerpoM xpytfbr. KoirraRx yaaxeT m npoAoni^o-ro<J>pHpoBaHHoH xpy6bi 6yj\err rojibRo 
no BnanMHaw ro$p f a Ha Bbicrynax rxxfrp BHHny ero oTcyrcTBHH c uwmeraun 6yAyT CKannMBaTbCfl oTxoAbi 
o6ropeBmero Merajina h npeAbinymeft cuaaxH. IToBTopHaH cuaaRa nocne oopaoorxH TBM xaRme 6yA«r 
3areRaTb Ha yrn HenpsDRMMaeMbie uaHxeroH yuacTKH. 

3aAa«ieA K3o6pereHBfl nannercn noBbimeHHe Ra^iecTBa cMasKH c OAHOBpeMeHHOH otoctroh BHyrpeHHeft 
noBepxHocTH npoAonbHoro<J>pHpoBaHHoA Tpy6bi 3a chct o6ccnc^eHHH ROHxaKXHono npHneraHHH uaroRex no 
— ^ nepHMerpy BHyxpeHHeA noBepxHocTM o6pa6axbiBa£MOM rpy6bi. 

riocTaBjieaHaH Acnb AocTHraercH tcm. hto Manxem hmciot npo^imiipoDainiyK) c BnanHHaMH n BbicrynaMM 
noeepxHOCTU KRarrmHyto ceuemao ROHTaRTupyionjpft Tpy6bi, Ha ebtcrynax uaHJKerbi CHa6«eHbi peiSpaMH 
accTKOCTH, npn yroM KecTKOCTb Manner na yrsix y^acTRax pasaa win 6onbrae jrcctrocth MaaKcr Ha 
yuacTRax hx enanMH. 

KoHTaRTHaH noBepxHocTb noABHjRHbix h HenoABMJRHboc waHmeT URomwHa BHyxpeHHeMy nptxjuuuo 
o6pa6aTbiBaeMO<t xpy6bi no ee nepHMerpy. TaR Kan npo<J>Knb xpy6bi HMeer cnoncnyio (JopMy, cocrofnnyio H3 
conpsuReHHbix ywacTROB BbicrynoB n enanHH. to Ann roro, Tro6bi Maiuserbi He xepanH ycroinniBocTb npM 
npoABHBieHHH b Tpy6e t Ha MaHxerax no BbicrynaM BbmonHeHbi pe6pa xecTRocro, Roropbie ooecnewBaxrr 
paBHouepHoe npiuKame Manmer k xpyoe m Hanece™e cMa3RH paBHOMepHbm cnoeM. 

JKecTROCTb uanmcT paannuHa Ha BnannHax h Bbicrynax, TaR RaR enna TpeHHJi c Tpyoofi Ha Bbicrynax 
6onbnie, qeM Ha enanMHax. Hpa paBHoft mecTROcTH n«i>opMaujtH Ha Bbicrynax MaHmer 6yAcr 6onbme f hto 
Mower npHBecTH k 3areKaHiao peonHbi w 6onee 6ucrpoMy ee H3Hocy. WcnonHeHne pe6ep wecTROcrH Ha 
Bwcxynax Mamscr ynpoMHHer hx npiraeM creneHb aecTKOcm saBHcur or Mapan pe3HHbi, ee 
anacTHMHOCTH. TomnnHbi Maracerbi m pa3MepoB npoAojibHo-pfxJjpwpoBaHHoft Tpy6bi. 

Ha $hx\1 H3o6paxeH o6nnfH bha ycrpoHcrea; ua (J)wr.2 noKa3ana b nonepeuHou ceuerofw uawKera c 
npo^HjiwpoBaHHow koht&kthoh nosepXHocTbio, noMen^eHHaH BHyrpb npoAanfaiio-PO^piipoBaHHOH Tpy6bi, 
pa3pe3 A- A Ha <J)wr.l. 

YcrpoHCTBO coctoht H3 Ha6opa HenoABHWHbuc MatuRCT 1 h noABHWHoH MaHJRerbi 2 c pe6paMH jRecTRocTH 3. 
pacnonoxeHHbix Ha nrroRe A w CMa3RH 5, ROTopan 3anonHHCT npocTpaHCTBo mcxaY MaHXCTawn 1 h 2, a 
T3 iL*e coa c P^ ju1t Kpwnncy 6. Koropan coctoht H3 ocHOBaratH 7 h 8 h 3arnynnu4 9 co nrryAepoM 10. 
3aKpenneHH0M Ha Konue npoAOJibHO-rxxJipHpoBaHHOH rpy6bi 11. KMttoinei* BnaAWHbi 12 h BbicTynbi 13. 

ycTpoftcTBo pa6oraer cneAyiomwM o6pa30M. 

HenoABUWHwe MaHmeTW 1 wecTKO Kpennrcn Ha oiroKe 4 m bboa«tch c ropua b npoAonbHO-rc4pwpoBaHyio 
rpy6y 11. a MaHxeera 2 HacajfLHBatrrcH Ha uiroK 4 c Bo3M03KHOcrbX> nepeMen^eraiH no urroKy. npocrpaHcreo 
MejKAY 3THMH MaHmeTaMH 3anonjiHeTC« cMaaowbCM cocraBOM 5. Co6paHHbie Ha uiroRe MaKJReTW 
npo^BwraKrr BHyrpb Tpy6bi. 3a-reM c Topua rpy6bi 11 oAeBajor n Kpennr ocHOBainm 7 w 8 w 3arnyinKy 9 co 



nrryuepoM 10 pa3i>eMnort Kpbranof 6. Ilocne MOHTaxa ycrpowcTBa Ha Tpy6e 11 *iepe3 urryupp 10 noflaercn 
^aaneHMe B03^yxa. nojx flcwcTBHeM Koroporo npowcxoAMT iipoflBnatcHMc euyrpH Tpy6bi Maamcr 1 is 2 co 
oiTOKow 4 h CMaoKofc 5 Me««y hmmm. Ilpa 3Tom ua6op Heno^BMSUbix uauser 1 cHHuaer c BHyrpeHHea 
noDcpxHOCTM npo/iojihHo-ro$pKpoBaHHOM Tpy6w 11 cxapyio cMa3ny. oKa/miiy, a no^BMrnHaH uaHmera 2 no/j 
AcActomcm ^aarieHKH oo3/jyxa cKanb3irr no urroKy. CMa3Ka 5 Bb^aanHBaercH b oaaop wewny MawKCToft h 
npo^mncM BHyTpeHHew noBepxHocni Tpyou 11 m Haiiocnrcfl Ha ary noeepxHocTb. 

ITpM BfaiXD^e W3 Tpy6bi 11 Hafiopa uamscT 1 h 2 npoiraeonirrcH onunoweHHe nofla^H Bosnyxa Mepe3 nrryijep 10 
n ^euoirras pa3*be*iHOH KpwmKH 6. 

Tax lcaic vtaHmcTbi 1 » 2 hmciot 4>opwy npo^unn Hapyraofi KOHraKTHofi noBepxnocrn, Hfl«rraqByx> 4»pMe 
Ba y rpc BHctt noBcpxHOCTH iiponpnbHo-i^piipoeaHHDH Tpy6bi II, to BHyrpeHHHH noBcpxeocTb TpytSw 
paaaoMepHQ ommjaercH Heno^BHSUbiMH uauserauH 1, to ecTb nepefl HaueceHMew cuaofui hoboA crap an 
cM33Ka y^aanrrcH, a d oaoop mctkay MaHHcroft 2 h BHyrpcHHeft noeepXHOcTbio xpy6w 11 BWAaamtBaercH 
oiasica, KoropaH pasHowepHo HaHocwrcH no BHyTpeHHew noBepXHOCTM no acefi n/ome Tpy6w. B KawnoM 
•ranopaouepe oocajjHbix Tpy6 n/w OTn,enbiiofl Tara^mw npnueHHercH nnacrbipb. n/mHa nepmierpa 
HapyxHofi noBepXHOCTM KOToporo HecKOJihKo Sonbinc jynoibi BHyrpeHHCH noBcpxHocro ooca^Hod Tpy6bi b 
mrrepsane pewofrra. A xaK KaK nJoma nepnwerpa jyin Kawnoft Tonnqmbi ctchku cboh. to h BHyrpeHHHH 
npo$H7ib imacTbipH jvih icausaoft TOjnupHW ctchkh ofcajopioft Tpy6w paaimeH h cooTBeTCTBCHHO 
Heo6xD/pfMo ceoe ycrpoHcrBO- 

3aoiCKM0CTb paoMepoB uaiDKeTU ot THnopaoMepos ro$pnpoBaHHbix Tpy<S catena B Tafinnqy. 

npejyiaraexioe ycrpoHCTBO momct 6wrb HcnonbooaaKO npn HoroTOBJieHHH luiacrbipefi, npHMeHfleubix d/ih 
BoccraHoancHUfl repMcnwHocTH o6ca«Hbix kojiohh flHaMerpoM 140, 146. 168 uu h Apyrtoc paawepoB. 

Gnenyer Hwerb Beany, *tro b 3aancHM0CTH ot tbcp^octh pe3HHbi /niauerp non,BHXHoft MaHXCTbi flanrceH 
6biTb paBBbiM fljiaMCTpy H c no Bw ambix Haraser (npn wacno6cB3ocToftKOH dcdhhc cpejnieH TeepnocrH) lom 
ueHbme hx nuaMerpa (npH Macjio6eH30croHKOH peome noBbnneHHoit TBepnocna). nocnenHee yenoeae ynreHO 
b flsyx nocncflHHX rpai^ax Tadrmubi. 

itolOJIb30BaHKC H306pCTCHHH n03BOJIHT nOBblCHTb Ka^CCTBO H&HCCGHHH CMaSKH Ha BHyTpCHHH>K> 

noeepxHocTb npo^QJibRO-ro^pHpoBaHHboc rpy6 a 3HatnrrcnbHO coKpaTHTb TCXHonoiwocKyio onepanjoo no 
nonrxrroBKe Tpy6bi k HcnonbaoBaiooo b cKBaaimc. 

TaxaH wafflfiera mokct 6biTb npwMeHCHa Taiuse npw o6pa6oxKC npoAonbHo-ro^piipoBaHHbix Tpy6, b 
paaniniHbix ycrpoiteTBax, r^c ohh picnojn>3yK)TCH. 



Claims [Oopuyna H3o6peTeHH5iJ: 



VCTPOMCTBO AHfl HAHECEHWH CMA3KW HA BHYTPEHHK)IO nOBEPXHOCTb 
nPOflOnbHO-rOtPMPOBAHHO^ TPYEbl. coAepwam.ee MexarowecKiot npHBOA. oitok c Ha6opow 
anacTHUHbix KoirraKTiipyion^DC no nepHMcrpy c BHyTpeimeft noBepxHocrwo -rpy6bi Manner, 
pacnonoaeHHbiM Mem^y ManmeTaMM cMaoowhOL cocraB vl 3anopHMH y3cn. OTjnrea^eecH Tew. *rro 
Matuserrbi mmoot WRCHinuHyp ccvlchkso inwAojibHO-rxx^pfipoBaHHoit Tpy6w npo4>ronipoBaHHyio no ee 
BnaffKHQM vl Bbicrynau noBepxHbcTb, npn orou waHwerbi Ha Bbierynax CHadweHbi petipaMH atecTKocTH. a 
xccniocTb uawEcr Ha 3xwx yuacntax paraa mm 6ojiwne jKecraocTH MaraseT aa yuacrKax hx snappm. 



Drawing(s) IUepTexM|: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically— to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of. which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A- A in Fig. 1. 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 1 0 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 arc profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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